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electrically neutral particles (neutrons for example), as well as the
flow of charged particles with energles that exceeded the iumineszcence
threshold of the Cherenkov counter radiator. The flow of Y =-quanta with
energles exceeding 5 Mev was approximately 2 X 10-3 cm-2xsterad=lxsec=l;
| this value is in good agreement with the values obtained by other re-
‘|:searchers, Orig. art. has: 3 flgures. {v[d;;'gS]
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Fig. 1. Block diagram of the equipment

=
’ - 1 - Plastic scintillator; 2 - sandwich crystal;
. A | .. 3 - lead-contalning glass; 4 - electronic cir-
VAT cuibs, 5 - photomultipliers.
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SOURCE: AN SSSR. Izvestiya. Serilya fizicheskaya, v. 30, no. 11,
1966, 1765-1767

TOPIC TMGS. _gamma radiation, gamma counter gamma detection 7”L&0”“&j“4
ARQTRAPT The ellites Proton-l and Proton -2 carried equipment de-
signed to deteht gamma rays with energles above 50 Mev and to measure
their spectrum. The equlpment (see Fig. 1) comprised a telescope
formed by a Y-quanta converter consisting of a sandwlched plastic scin-
tillator, and a Cherenkov counter with & radiator made from lead-con-
talning glass which detected the energy and directlion of gamma rays. —
The telescope detectors were placed inside a cover made of a scintil- |
lator plastic which protected the telescope from the nolse of charged |
particles in selecting of anticoincldences. In additlion to gamma -
radiation, the equipment was capable of registering pulses from other
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equipment arrangement was used to detect the llux comprised of protons
with Eg > 400 Mev. The peometric factor of the equlpment was
133 cmcrsterad. Information from the counters was partially processed
on-board and the results were sent to Earth once every 9 czeconds. Pre-
liminary data analysis shows that the proton concentration intensity
varied with a perlod of a few tens of seconds which may have been
¢ caused by the satellite's spin about 1ts own axls changing the pltch-
anrle between the measuring apparatus and the anomaly. Proton inten-
sity however may be obtalned from the envelope of a curve glving the
count rate varlation such as in Fig. 1. Whille the Proton-l siatellite
could not register protons with Ep > 100 Mev, the Proton-2 could reg-
igten hoth these with En > 100 Mev and those with Ep > 400 Mev protons.
i Judging from the average of three orbits, the ratlo of concentrations
of protons with E, > 100 Mev and protons with E, > 400 Mev varies from
18 +0.5 to 8.5 40,2, The total measurement time for these results wag
4 minutes. It Ts proposed that in the future the proton spectrum be
measured as a functlion of coordinates B and L. Orilg. art. has:
2 flgures. (WA-T75]
(BD]

SUB CODE: O4/$20/SUBM DATE: none/ ORIG REF: 002/ OTH REF: 001

Card ‘;/3

AN A ) PO N S PR

APPROVED FOR RELEASE: 12/02/11: CIA-RDP86-00513R001136700032-6




(=) = [) = A1 6_0)() =401 & slele — 6
' K i
. ' i . i
e e T v ,

“ACC NR:  APTO00521
» RN | R

b ‘f..?"'ﬁx,ff‘  RSN

LN o o oo ., Fig. 1. Triple coincidencé
ETEA ﬁ . . - ", -count rate (Ep > 400 Mev)
Y R * ' as a function of time and

‘ o L |
. *«t .. . coordinates L and B during,
B A o g s » one pass by the Proton-l |
N IR © .7 satellite !
. 10". . L 8 |
e 1gea.
Lo TR i L ,'5 0'23 : N
17 N B 144022 |
LAV Lt ' l2-g2 -
. PSS U TSN O VU NN TN MO W W W DA S D | Y e
5 15 25 35 4§ 55 65 75 485 95T |
Card . 2/3

APPROVED FOR RELEASE: 12/02/11: CIA-RDP86-00513R001136700032-6



| ACC NR: T APTO00521 SOURCE GODE: UR/0C48/66,/030/011/1766/1770
| AUTHOR: Volodichev, N. N.; Nesterov, V. Ye.; Savenko, I. A.; Dhucvias,
. K. N. L '

; ORG: none

C PITLE: Study of the proton component of fthe inner radiation belt in

the Brazilian anomaly by artificial Earth satellltes Proton-l and |
Proton-z ﬁa;:er presented at the All-Union Conference on Physics of Cosmic Rays held
' 1n Hosecow 1rom 15 to 20 November 19657 f
SOURCE: AN SSSR. 1Izvestiya. “Seriya flzicheskaya, v. 30, no. 11, 3
1966 1768-1770

] "f‘,cd& 1
TOPIC TAGS: proton counter, magnetic anomaly,fwwﬁb“-”‘ﬁ““h&“ bt
(e .ﬂ-oZLdLJ'v Grandior wutsm, delndillotor Copad 1
ABSTRACT “ﬂ distribution of pgeomagnetically trapped protons wlth |
Ep > 100 Mev above the Brazillan anomaly was studled by the Proton-l :
and Proton-2 satellites which repeatedly passed over that reglon at an !
altitude of 500 km. Since electrons with erergles greater than 20 llev j
are practically nonexistant in the inner radlation belt above the i
Brazilian anomaly 1t could be assumed that only high-cnergy protons ,
were reglstered by the SEZ-1 apparatus, which consisted of a Cherenkov |
counter placed between two scintillation counters which could detect i
protons with Ep > 100 Mev and electrons with Eg > 20 Mev. A similar ;
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of 2.6 x 10-2 secondary particles/cm?-sec-steraj. Thus the exlstance

of an electron flux (Eg = 0.3 Bev) of 2.2 x 107= el/em~.sec-sterad is
corraborated by the SEZ-l-gathered data., Orig.-art. has: 1 [{igure. '
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Fig. 1. Intensity of lg electrons and 2) protons as a
function of latitude. Proton intensity is normalized |
with respect to the intensity of electrons on the |
equator], i
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3) a scintillation electron energy detector which 1is a simplified
version of an ionization calorlmeter. The scintillators were plased
between four 1.5 cm-thick lead plates. The pulses from the energy de-
tector were appllied to an amplitude discriminator which had 6 threshold
levels. Another scintillation counter enveloped by a 12 cm-thick lead
shicld determined the penetratlion capability of particles. 4) A scin-
tillation avalanche detector served to isolate those avalanches which
were generated by primary protons but whose effect was similar to
avalanches generated by electrons. Thus, the cosmic ray electrons were
measured accurately even if they numbered only 0.2—0.3% of the proton
total. After processing the obtained electron count data, an unex-
pected result became apparent for electrons with E, 2 0.3 Bev., The
intensity of electrons with E% 2 0.3 Bev and protons recorded by the
SEZ-12 equipment 1s shown in Fig., 1 as a function of latitude. Even on
the equator where particles with energies less than 7 Bev/sec should
not be found because of the Earth's magnetic fileld, 0.3-Bev/sec elec-
trons were recorded. These, consequently, cannot be primary electrons;
they are electrons which have been trapped and retained by the Earth's |
magnetlc field. The SEZ-1 apparatus in the Proton-l reglotered par- _
ticles with charge Z = 1 and Z = 2 in the equatorial reglons where their
intensity was 1.2 (for 2 = 1) and 2,1 (for Z = 2) times more predom- !
inant in the West than in the East. If it is assumed that the primary |
protons possess the same asymmetry, the SEZ-1 equipment re:zorded a flux .
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% TITIE: Study of high~energy electrons using the Proton-l and Proton-2 artificial
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SOURCE: 4 CSSR. Izvestlya. Seriya flzicheskaya, v. 30, no. 11, .
1966, 1773-1775

TOPIC TAGS: sabellite data analysls, probon counter, electron
distribution, electron flux, primary cosmic ray

ABSTRACT: The instrumentatlon of the Proton-l and Proton-2 satellites
included an 3EZ-12 electron spectrometer which could reglster primary
cosmic radlation consisting of electrons with Eg 2 0.3 Bev. The fol-
lowing components were used for this purpose: 1) two scintillation
counters with a differential amplitude analyzer which registered single |
particles with a charge Z = 1 moving at a relativistic velocity; 2) a

gas Cherenkov counter (using Freon-13 at 11 atm) which reglstered par-
ticles whose energles exceeded 7 mgc2 (effective threshold for protons __
| 1s 10 Bev) moving unidirectionally between two scintillation counters;
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| coated with b.ack paint to prevent regist
| ticles. The scumtillation counters cons

pliers and plastlc guintillator plateds 1% mm thick.
e constructed {rom the prelim-

ray flux vs. hardness {see Filg. 1) wer

inary data on the longitucinal effect and azimuthal asymmetry of cosmic!
| pray intensity in the geomagretic equator reglon for protons, «-par- |
| ticles, and nuclell in the M, H, and VH groups with energies of 1 Bev |

ration of upward movin
T D

ated of FEU-1Z oaniiias -
graphs of cosmic

for protons and in the range ot 2 to 19 Bev for the remaining groups.
Orig. art. has: 2 figures. (%QQQS]
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' N\ - . Fig. 1. Cosmlc ray flux vs. hardness 1n
" the geomagnetic equator reglon
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1 - Protons; 2 - a-particles; 3, 4y, 5 -
nuclel in the M, H, and VH groups.
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QARG: none E

TITLE: A study made using the Proton-1 satellite of the chemical com:ﬁ%
{ position of primary cosmic rays in the moderate energy PegionLﬁfupuuw* ;
bl 4 AU Uro~ W om (AL"‘-L‘»" llz Cisdvrone (Kanyy jqﬁA v Mo aerna I/ww\ (5 4o 20 rrawha QL8 ‘
SOURCE: AN 98SR. Izvestlya, Serlya f1zicheskaya, v. 30, no. 11,

1966, 1763-1764

' TOPIC TAGS: primary.cosmic ray, cosmic ray measurement, cosmic ray |
1ubsnsity, solon flart, et Conumbov cnunto~, Flok;wv~kabL~,AA»n*J‘;
Uy from coomt i, matesrs s (o watdlile, Chemec / -

ABSTRACT: A study, made’ using the Proton-1 safellite of the [lux and

chemical composition of solar cosmic rays generated during chromospheric
flares, and of primary galactic cosmic radiation 1s described. A |

nuclear charge spectrometer with a geometric factor of 133 iﬁ cmexsterad |
was used in the study. The spectrometer consisted of a Cherenkov |
counter placed between two seintillation counters which form 2 tele-
scope. The Cherenkov counter consisted of an FEU-49 photomultiplier
which made an optical contact wlth a Ploxiglas disk 165 mn in dlameter
and 30 mm thick. The side of the disk oppouite the photocathiode was
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APPROVED FOR RELEASE: 12/02/11: CIA-RDP86-00513R001136700032-6




L dn2oka0h
ACC NR: AP6016330

', at present only by measurement of intensity and spectra of gamma-guanta o7 an
crnergy exceeding 50 Mev. The author concludes that the heavy Earth sateliites

- Proton 1 and the recently launched Proton 2 are pioncers in the study of inter-

{ actions of energies at 10 to 1000 gev. Orig.'art, has: 9 figures, (GC]
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' high-level observation stations are mentioned. Problems to be golved are the very
small density of cosmic ray fluxes, the need to measure the energy of primary
particles, and the fact that they are usually mixed with secondary particles unless
measured outside the atmosphere. The authors state that artificial earth satellites
have opened the way to the use of cosmic rays for the study of super-high energjes. |
They then describe the appearance and structure of the Proton-1 gggc_e_’s_'ggt’iggf nd
the instrumen’gg‘:‘it carries. They also give a detailed description of the ionization
calorimeter used on Proton 1 to study high-energy particles designed in 1954 by
Professor N. L. Grigorov and produced and studied in the\{osmic’rgy laboratory

tate University in the late fifties- and early siifi’é’é.'“"'TB‘é“:’iﬁYdes then

of Moscow. 51
1 describe the gtructure and operation of the S_EZ-L‘},‘gpg_gtgqm_gtgr for energies and |
oteéfor. In order to i
|

charges, as well as its proportional counter and interaction d
remedy the lack of information on
Proton 1 carries a
energy spectra.
astronomy.

on sources of cosmic ray
planetary gpace, Information on cosmic rays inthe Megagalax

the energy spectrum of primary electrons, the
“§EX—1_1‘2,.'mstrument to register high-energy electrons and their

A GG-1 ingtrument was also installed on Proton 1 to study gamma
This study of gamma rays will facilitate obtaining information not only
5, but algo on the astrophysical characteristics of inter= |
y can be ohtained
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TITLE: Nuclear laboratory in space

SOURCE: Priroda, no. 12, 1965, 7-15

| TOPIC TAGS: high energy particle, primary particle, cosmic ray, high energy

electron, electron gpectrum, interplanetary space, earth atmosphere, gamma
ray quantum /'Proton.‘-.l,satellite, Proton-2 satellite_@tﬁ_@&'—lg g}pg_cjmmgtgr,.l
N4

SEZ-l4.spectt‘omete’x", GG-1 gamma ray quantum S octrometer

7% 2o — v
‘. ' ;

; ABSTRACT: The author discusses various ei,z%rts made to study the microcosm

. from the interaction of high-enersy particles yd add that since no construction of |
i accelerators of higher energies than those in operation now is foreseen for the next |
{ 10-15 yr, cosmic rays will be for a long time the only source of information on the ;!
interaction of high-energy particles. In this connection Soviet efforts in various -
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SOURCE: Ref. zh. Issledovaniye kosmicheskego prostranstva, Abs. 8.62,238 &

AUTHOR: Vernov, 8.N.; Chudakov, A.Ye; Qorchakov, Ye.V.; Logachev, Yu.I.; Nesterov, |
l’!e.‘; SG_YQRRO, I:A_‘; ﬁbﬁvrin. PaI' . T TSR <ot

TITIE: Radiation belis of the earth
"

CTTED SOURCE: Geofiz. byul. Mezhduved. geofiz. kom-t pri Prezidiume AR 888R,
no. 14, 1964, 96-109

TOPIC TAGS: satellite, rocket, radistion effect, cosmic radiation

TRANSIATION: A short outline is given of the results obtained from studies conducted
using Soviet artificial satellites snd cosmic rockets of the radiation belts snd of
primary cosmic rediation beyond the limiis cf the magnetic sphere.
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Yan illen belt radiation hazards comes from the radiation belt artificially created
by the 1962 upper atmospherio nuclear explosions. The Voskhod-~2 manned flight
measured a 60 millirad dose on the astronaute Belyayev and Leonmov. Furthermore,
‘heavy damage to the space suits of astronauts may be caused by regions of eoft
‘radiation in the Van Allen belt. The third radiation hazard is the sudden, large
‘scale, solar photospheric bursts which can generate 1001000 rad/om? radlation |
'doses, The importent protection factor here is an accurate prediotion of such |
‘bursts and subsequent scheduling of space flights, Furthermore, & more accurate ‘
kmowledge of solar burst physice and cosmic rays is necessary, especially an !
‘accurate knowledge of radiation spectra for high Z componenis, an aoccurate knowledge
\of energy and charge spectra of corpuscular radiation from soler burste, end the |
 bime-resolution of solar bursts. Orig. art. has: 1 table. . fol] 1
'ASSOCTATION: noné ‘
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| v
AUTHORS: Nesterov, V. Ye.; Piearenko, K. P.; Savenko, I. A.; Shavrin, P, L. 40

b ' -
ET‘ITLEx Radiation safety problems of space flights ) ,é/
! vr B

{SOURCEs Vsesoyuaznaya konferenteiya po fiwike kosmicheskogo prostrensiva. Moncow, |
11965, Issledovaniya kosmicheskogo prosiranstva (Space research)j trudy konferimteii.

Moscow, Izd-vo Nauka, 1965, 568-572

;TOPIG TAGS: radiation hazard, radiation protection, Van Allen belt, cosmic ray,
‘astronaut, solar activity

i

ABSTRACT: Three types of radiation vh@;@é@nccmtereﬁ by astronauts and space
vehicles during different space misoions are discussed. Firsi are the primary cos-
nio raye recorded by various Soviet space probes during the 11-year solar cycle.
These date show that, depending on the golar activity, the radistion dose due to
;cnsmic rays oan vary betwean 10 and 25 rad/year, or 40 to 100 rem/year. About 9%%
‘of this biological dose is found to be due to the heavy-partiole component of the !
!czosmic rays (2 > 10). The second radiation hasard ocomes from the energetic protons |
iend hard eleotron radiation from the Van Allen belts. Detailed Soviet satellite f
‘observations over the years 1960-1964 indicate that & significant contribution to |

1H:cmi 1/2 ; o
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Table 1. Orbit parameters and times of measurement

- [Kosmos-15. ..

111 Perigee, | Apogee, | Lhne of Count speed
Satellite k.. X mensurensit oulse/cm’/sec. |

- [ Becond BPRAIE | 400 139 29 August. 1960 3,254 025

Third Sputnik | 187 256" 1_December. L1960 3.25.4 0,15

-, [ Kosmos-b__ 298 330 26-29 Apcih. 1962 I, bk 0,05

| Rosmos-3 o 1 30) 358 27 Beptexber=l Qchober 1962 1 b.bk & 0,17

-{Kosmos-12: - 1 29 .1 hos - 22230 Desember 1962 L,08 % 0,25

TR 30 2227 April 1961 1,26 % 0.1k
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. +| the intensity during the August-—December 1960 period on the high-latitude plateaug _
. { are charted together with the recordings of "Explorer 7" and stratospheric recordirxgs .
by Charakhch'yan (Geomagnetizm 1. aeronomiya, 3, 1963, 304; Doklad na Vses. sov.
po kosmicheskim lucham. Apatity, 1964) to show a general increase of intensity by
roughly 25 percent during 1961 and the first quarter of 1962, This increase is
attributed to the appearance of low-momentum particles, whose integral spectrum
1s deduced by plotting the differentials of the increase between Kosmos-4 and
' _li_gsmos-lﬂ"a’ﬁ% Explorer-7, and between stratospheric data and the differential
spectrum of the increase according to the aforementioned natellites and Kosmos-4.
. |' The data of the Kosmos and Explorer satellites are in fair agreement but differ
from those of the. stratospheric measurements, It 1is concluded that gas-diacharge :
counters can be used advantageously in artificial earth satellites for investigatibne
of cosmlc radiation. Urig. ért. has: 3 figures. . . {rp}
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AUTHOR: Basilova, R. N.: Neetexov. V. Ye., PMMQQ,JK. F.; Savenko, I, A, A., N

Shavri_l_\‘*,g__!- B3 s o b NERS REE \‘X
4, 5%

TITLE: Satellite cosmic ray investigaticms

SOURCE: Vsesoyuznaya konferentsiya po fizike kosmicheskogo p_gggqt;pgpgnra_? :Hoscw,
1965. 1Issledovaniya kosmicheskogo prostranstva (Space research); trudy konferents
Moscow, Izd-vo Nauka, 1965, 506-509

TOPIC TAGS: cosm.tc ray, coapic.radlatlon, spacecraft
[PIRCE RS

ABSTRAC’II Data are presented on time variations of cosmlec radiation as recorded
by a number of artificlal earth satellites during the period between 19 August
1960 and 27 April 1963, ST5-5 gan discharge counters were used as measuring
instruments. The orbdt parameters and times of measurement ars summarized in . N
.Table 1 of the Enclosuve,- The recordings of the counters ineach satellite vete ad-
‘| Justed to the data of Yommos*-ft on the basis of measuremeénty ob*ained within the st&-
0] bildty périod of 'radiation 1nmma'“1ty during ‘thé Bolar: détivity. The datu are ad-" |

e jmted to an. alcitudt of 300. km. The .radieltion intnnsity changea wm; tﬁm, relative to

’.

- icord 13

APPROVED FOR RELEASE: 12/02/11: CIA-RDP86-00513R001136700032-6



L 300686
- | ACCESSION NR: ATS023617

' U
, )
11,5 ¢ L g 2.1 the reverse was true. Thus, the main component of the flux of
| particles in the first cese was protons and in the seconi case~slectrons, It is ’
~"also concluded from measurementd of the change in electron intenaity with sltitude
| that the magnitude of the standerd atmosphere is wignificently greater than that ,
| obtained by D. G. King-Hele and M, Janice (Proc. Roy, Soc., A270, N 133, 562, 198,
.| The lifetime of electrons in the artificial radiation belt created by a highe ‘
‘| altitude thermonuclear explosion on July 9, 1962 was found to range from 170 days
for Lal.3 down to abeut 70 days for larger L up to 2,0, Orig. art, hast 9 [0b] :

Hgures) amd 1 tebles.

| ASSOTATIONS - momenizniy:
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| TITLE: Tnvestigation of bhe inner Van Allen belt and the jmmmmdnwg‘/ ¥
| belt of the sarth at low altitudes during 1960-1964 ; :

SOUROE: Vsesoyuznaya hnnferentsiya po fizike kosmicheskogo prostranstva. Moscow,
1 65, Issledovaniya kosmicheskogo prostranstva (Space resenrch)§ trudy
erenbsii. Moscow, Tzd-vo Nauka, 1965, LL8- hSh

‘Z'OPIG TAGS: gadiagj,on b 1f., Van 4llen belt, magmatic anomaly, atmosphere

ABSTRACT 1 Invastigations carried out during 1960-196l of the inner Van Allen and
artificial radiation belts of the earth at low sltitudes are discussed with
.| emphasis on the South Atlantic magnetic snomaly off the coast of Brazil. Most
| of ‘the measurements of particle fluxes wers made on f{ive satellites of the

".| "Kosmos" geries and the second and third cosmic ships, It was found that in the
" | magnetds shells 1.2 € L & 1.4 the intensity of particles toward the east from the |
h anoma:ly was greater than that tmard the wemt from the anomaly , and for

| Cord 1/2} .
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ACCESSTON WR: AT5023616 ,

! .

altitude versus longitude particle drift trajectory curves were obtained to explain
"'the various geomagnetio gnomalies observed. Next, data were obtained to determins
the loocation of maxima in the outer Van Allen belt, Over & period of four years
\this varied within the limits 4 < L < 6, and this variation could be assoclated with
igeonagnetio disturbances. As & third obgervation, an electron energy &ap wag dis-
covered between the outer and inner redistion belts on 2 ¢ L g 3. The special
profile of the outer Yan Allen belt is shown to be characterized by the location of
a meximum, & maximum radiation intensity Im" o and a half-width corresponding %o

0.5 I nax’ Intensity measurements and geomagnetio 1ine-of-force oross sestion

3 s o~
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estimates gave the following values for the electron 1ifetimes in the ouber belb:
\for electron energies > 100 kevy, T = 5x 105 sec, for energles > 600 kav, T = 5 x|
107 seo. Orig. arts hast 13 figures and 1 formle. {0b]
ASSOCIATION: tons
R |
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ACCESSION NR: AT5023616 UR/0000/65/000/000/0434/0448:

AUTHORS: Vernov, 8. N.; E!ggteromﬂx:lg.; Pisarenko, N. F.j Savenko, I, A, -

‘Tverskays, L. V.; Bhavrin, E. I.

‘ LAy

‘ TITLE: Investigation of the upper Van Allen radiation belt at low altitudes duri
‘the flighta of the satellite ships and artificial carth satellites "Koumos'' from
5’1960 to 1963 \

;SOURmz Vsesoyuznaya konferentsiya po fizike kosmicheskogy prostranstva. Moscow, (
1 965. Issledovaniya kosmicheskogo proetransiva (Space research); trudy konferenbsli-%
Moscow, Izd-vo Nauka, 1965, 434-4/8 ,
:'I'OPIC TAGS: sputnik, artificial earth satellite, Van Allen belt, radicmetry, ‘
'geomagnetic field t'

%ABS'I!RACT t The results of radiomeiric measurements of the Van Allen radiation belt |
ifrom several "sputnik" and "Kosmos" satellites are discussed. The radiometers '
‘consisted of immer and outer scintillation counters and gas discharge countere. :
iThe internsl sointillation counters reccrded electron energies betwsen 50 4o 300 kew
‘Among the various recorded measuremontd|'was the variation of radiation inteneity '
;with longitude, which was quite apparent in the outer belt and whioh cculd be |
gexplail/md olearly by the struoture of the aotual geomsgnetioc field. Several f
i Card 4/2 !
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1.2, 1.3, and 1,45, This
of protons of the enerpy 25 Mev in the

period between the launching of these space probes, Four times
more particles were counted during the Cosmos-4 flight
{n 1962 than 118 1960 during the flight of the second space
probe. The 1{fetime of electrons in the artificial radiation belt is
‘different for individual levels and the intensity of the magnetic

field, Oxig. art, hasi 3 figures and 1 table.

' carried out by Cosmos 4, at magnetic levels

comparison shows an increase

iAs;so CLATION: nome o
'SUBMITTED: 1l4Janbd / ATD PRESS: 3064 ENCL: 00 '
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AUTHOR: Vernov, S. N.;‘Nggﬁccov,rv. Ye.; Pisarenko, N. F.; Savenko,

1. A.jy Savun, 0. L.} Stavrin, P. L.; Sharvina, Ke N
TITLE: Investigation of terrestrial radiation balts in the reglon
of the Brazilian magnetic anomaly at haights of 235 to 345 km

SOURCE: Kosmicheskliye {ssledovanlya, v. 2, no. 3, 1964, 492-497

TOPIC TAGS: magnetic anomaly, anomaly region, inner radiation belt,
magnetic level, Geiger counter, electron lifetime, artificial radia-

tion belt )

ABSTRACT: A large region of high radlation intensity at the height
of 300 km was detected by the second space probe at the Brazilian
great negative geomagnetic anomaly. The intense radiation s caused
by the sinking inner radiation belt at that height in the anomaly re=
gion; the {ntensity of the : magnetic field at the height men-
tioned is less than 0.22 gs. The comparison of the counter speeds of
Cosmos 4 with those of the gecond probe showed a nore rapid decrease
{n the intensity of the magnetic field when the measurements were

Card 1/2
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'ACCESSION NR: AP4041571 ' 3/0293/64/002/003/0685/0&91

AUTHOR: Vernov, S. N,; Nesterov, V. Ye.; Savenko, L. A.; Shavrim,
p, I,; Sharvina, K. N. '

TITLE: Geographical intensity distributien of radiation in the region
‘of Brazilian magnetic anomaly at the height of 300 km

1]

|GOURCE: Kosmicheskiye issledovaniya, v. 2, no. 3, 1964, 485-491

T0PIC TAGS: artificial satellité, geomagnetic anomaly, Geiger counter,
¢scillation counter, isoline, nuclear burst, artificial radiation belt,

radiation intensity, inner belt

‘ABSTRACT: Data from Ccsmos 4, Cosmos 7, and Cosmos 15, which passed
through the region of the Brazllian gecmagnetic anomaly at' the heights
of 235==340 Km, have been studied. Charged particles were counted by’
Gelger and oscillation co . ters. The results of processing are re~
presented graphically by {solines, ad the numerical values are glven
in a table, Tha numbers of the rable show a difference betwzen the
two measurcments, The data from Cnemon 4 were obtained before a nu-
clear buret in the atmosphere, and the data of Cosmos 15 were obtained
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Fig. 1 (cont,) spaceships respectively; the crosses denote magnetically conjugate
points for maxima measured on spaceships; the open squares denote experimentally
determined points of the maxima obtained during the flight of the satellite
"Kosmos-4"; the triangles denote magnetically conjugate points for maxima measured
on the satellite "Kosmos-4"; the lines denote the drift paths of mirror points (at
lesser latitudes for L == 3 and at greater latitudes for L= 4),

, vertical: geographic latitude; horizontal; 3eogrhx»hic longitude
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Fig.‘l. Geographic position of the maxima of intensity of particles in the outer
i radiation belt at low heights. The filled cirecles and squares denute experimen-
tally determined points of the maxima found from flights of the sucond and third
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frequency of otcurrence of auroras algo ig dlsplaced in the direction of larger L.
As a result of inyestigmtions made on the satellite "Kosmog-4" it hds been {found

that in a broad range of 1ongitu§es there {5 a displacement of the int
maximum in the outer radiation belt on magnetically, quiet days in the
of greater 1atitu¢ep than (s the case on magnecicnl}y disturbed days,
the Enclosure shows' the gﬁmgrapg*c pbaition of the maxima of intensity

cles in the ouzerér@diatimn bel: at Jow heights! "Ihe authors thank

Tel'tsov and N, 7, Pisarenko for;paqticipation iu tbe expariment, L, V., Drozdova

and 0. F, Gorskaya for assistance in finalizing the data &nd V. Gess who furnish-

gdbghe maps of, drift paths at various heights", Orig. art, hau: 5 figures and 1
able,
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ACCESSION NR: AP4034801 ) 8/0293/64/002/002/0289/0295

AUTHOR: Vernov, 8, N, Yercfeyeva, V. N, Nesteroy, V, Yu.; Savenko, I, A,;
Shavrin, P, I,

TITLE: Geographlc position of the maxima of particle intensity {n the outer
radiation belt at low heights

SOURCE: Kosmicheskiye lssledovaniya, v, 2, no, 2, 1964, 289-295

TOPIC TAGS:. upper atmosphere, radiation belt, outer radiation belt, aurora,
1 radiation intensity maximum

ABSTRACT: As a result of investigations by the second and third Soviet space-
ships, the position of the maxima of intensity of particles in the outer radia-
tion belt has been established experimentally at all longitudes. The experi-
mentally determined imtensity maxima in the vuter radiation belt are situated

at different longitudes approximately along he drift pathe of the mirror points,
However, in two ranges of longitude (from -150 to =110° and from - 50 to -10°) in
the northern hemisphere and in magnetically conjugate regions there is a dig-
placement of the position of the intensity maxima in the direction of greatar
~..yalues L, In the firet of the mentioned regiond the position of the wmaxima of

Cord 1/4
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Fig. 1. Geographic positions of points of minimum radiation registered by the STS-3
radiation counters. Open circules denote the minimum counting rate of the STS-5 coun=
ter according to data from the second satellite-ghip; the crosses denote the minimum
counting rate of the STSW5 counter according to data £rom the third satellite-ship;
the filled circles denote the minimum photomultipliar current according to data from
the third gatellite-ship; the triangles denote the minimum counting rate of the STS-5
counter counting rate according to data from tha satallite “gogmos~4''; the squares de-
note the minimum counting rate of the §T5-5 counter according to data from the satel-
Litg 3; smos-7"; the solid line is ;he‘cosmiﬁ Yay equator a8 fixed by Kellogg.
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 ACCESSION NR: AP4034800

‘primary cosmic rays,; 1t would be difficult to eiﬁlu{n these facts by assuming
that the registered particles had diffused from the inner radiation belc. Fig. 1
‘of the Enclosure shows the geographic position of thé points of minimum radiation
registered by the counters. “The authors wish to thank Ye. A, Voromina, L. V.

Drozdova and N. M. Tgiahkﬁna for compdtation and drafting work". Orig. art. has:

5 formulas, 5 figures and 2 tables.

1
I

| ASSOCTATION: Nome i,

| SUBMITTED: 19Nov6d DATE ACQ: 2¥May6h ENCL: 01
iSUB CODE: A, SV - | NO REF SOV: 005 OTHER: 006
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AUTHOR: Basilova, R; N.; Vernon, S. N,; Nesterov, V. Ye.; Pisarenko, N. F.;
savenko, I. A.; Shavrin, P. L.

.,

TITLE: Investigation of cosmic radiation at heights of 200-350 km by the satellites
, "Kosmos 4" and "Kosmos 7" .

| SOURCE: Kosmicheskiye issledovaniya, v. 2, no, 2, 1964, 280-288

‘ n R
. TOPIC TAGS: artificial satellite, cosmic radiation, cosmic ray equator, cosmic
' rays, radiation counter, inner radiation belt, radiationm belt

ABSTRACT: As the result of an analysis of the counting rate of STS-5 counters
carried aboard the satellites "Kosmos 4" and "Kosmos 7", it was possible to find 13
additional points on the cosmic ray equator. A study of the geographic distribu-

tion of the counting rate of the STS-5 counters also made it possible to discover a

. relationship between the radiation registered by these counters and primary cosmic

_rays. Tha regular longitude variation of the SW8-5 gounting rates in the neighbor-
"hood of the equator, 'the relationship of the counting rate to the magnetic rigidity
' cutoff of the point of measurement and the reascnable latitude variation are all
"propertiecs of the r€¢iation regimtered by these dounters which can be related to

;CMJHG,' .

A Y
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e equatorial zone. No regular

30 kev at an altitude of 300 km over th
dependence of intensity and average energy on time wasd observed.
orig. art. hass 1 table and 1 figure.
ASSOCTATION: none
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ACCESSION NR: AP4026242
obtained by the 1960 satellite, Cosmos=4, launched

{ed an egternal seintillometer capable of meas=

‘drawn from ghe data
but also the counting ‘rate of par”

i
1
i
t
|
“ 26 April 1962, carr
\' wring not only total energy release,
I
1
H
1
t
|

‘ticles with gnergles greates than 100 kev. Table 1 of Enclosure gives
the counting rate N,(partidﬂe/cmzlsec)h the energy release E '
{Mevlcmzlsec), and the ratip E/N (kev), representing the average energy
ngle registergd particle. Values in the table are aver~
falling within 10° cof the cosmic ray

equator for 13 crossings of the tquatol. As can be seen, the E/N

are of the order of 100 kev. However, {f E/N actually represents
sed by the simultaneous ctriking of the counter by two OV

| eshold (<100 kev) energies, then the - count

| obtained may actually reflect 3 flux of 104/cem?/sec with energles of

f 6 % 10" ev, a flux of 105/cm?/sez with ener fes of 3 x 10" ev, or a
' flux of 10 Jem?/sec with energies of 1 X 10 ev, Since large fluxes
" with energies of 10 kev were no

thg'recordeé electrons must exce

'release per §i
aged over the flight segment

values
readings cau
more electromns with subthr

t observed stationarily, the energy of
ed 3 X 104 ev. The occurrence of such

i; electrons may possibly be related to seepage from radiation belts or

| clegctrical grocessed in the, fonosphere. The results confirm the

‘B presence, agparently constant, of low=intensity (102 to 10° parti~

g | cle/cmzlsec/steradgnn) eleétron prreams with energles greater-than.l .
| ‘ .
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| AUTHOR: gavenko, L. Aej shavrin, P. Lo pisarenko, N. Fu3 Nesterov,
Y, Ye.; Tel'tsov, M., V.; Yerofeyeva, V. N, ‘

TITLE: Measurement of soft radiation in the aquatorial latitudes from

the "Cosmos=4" satellite
no. 1, 1964, 150-153

‘SOURCE: Kosmicheskiye isaledovan;ya, ve 2,

L] i ’ 3 [}
TOPIC TAGS: radiation measurement, radiation belt, cosmic ray equatol,
sputnik, satellite radfacion measurement, Cosmos~=4, soft radiation,

count rate, energy release, corpuscular radiation

)

ABSTRACT: The sacond Soviet sputnik (19-20 August 1960) carried a
scintillonetel far recording intenseé, sporadic streams of corpuscular
radiation in equatorlal latitudes, Since this detector was designed
tn measure total flux emergy »f the particles and energy release within
the crystal, the number of impulses was not directly racorded, and

particle flux had to be determined from energy release in the scintil=
lometer on the b to the nature of the

particles involved and © To check conclusions

asis of various assumptions as
heir average energy.
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diation, radiation belt particles, and cosmic rays
chromospheric flares were the types of hard

radiation mmpitored. Heliomagnetic and geomagnetic conditions were
comparatively quiet during the period of the flights; a few flares
not exceeding 2 points on the scale in intemsity occurred, but were
not accompanied by any gignificant corpuscular streams in the space
‘near the Earth. Fig, 1 of gnclosute shows radiation data during a8
70<hr segment of the flights. Although the dose rate on Vostok=3 and
‘Vostok-4 was higher on orbits passing through the Brazilian and South
Atlantic anpmalies than for other orbits, the dose registered on
'Vostok=5 and Vostok=6 w&s linearly dependent on the time of flight for
all orbits, {ndicating that radiation belts added little to the total
dose during the latter flights. Values for both Vostok=5 and Vostok=6
fall in a single straight line, indicating a measured dose rate of
Comparisen with the dose rate meas-~

8 mrad per diem, or 0.33 mrad/hr.
ured for Vogtok-3 and Vostok=4 (14 mrad per diem) in August 1962 shows

a decrease in radiation intensity at altitudes in the neighborhood of
/(at least at lovar altitudes

200 km, This is most 1ikely due to decay
~of the artifiicial rpdiauton belt Froacmd by upper atmosphare nucleat

tests in 1962. Ori#. art, fas: # figures.
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ACCESSIdN NR: AP4026141 : 5/0293/64/002/001/01&7/0149

AUTHOR: Savenko, I. A.; Pisarenkc, N. F.; Shavrin, P. I.; Nestexov,
V., Ye. T

TITLE: Measurement of total radiation dose aboard Vostok=5 and i
Vostok=6

SOURCE: Kosmicheskiye issledovaniya, V. 2, no, %, 1964, 147-149

i ¥ d [ 4 : .
TOPIC TAGS: radiation monitoring, radiation dosimetry, onboard
dosimeter, absorbed dose, RBE dose, Vostok=5, Yostok=6

ABSTRACT: Data from onboard radiation meters (gas-dishharge type)
indicate that the total absorbed radiatien dose was 50 mrad for
Bykkovekiy (Vostok=5, 119=hr f£light) and 30 mrad for Tereshkova z
(Vostok=6, 7l=hr flight). Flight data for the two spaceships were a3
follows:

Vostok=5 Vostok=6

; orbit time £8.37 min 88.3 uin
: Apogee 122 km 231 km
Perigee 175 km 181 km

{ .Cord oo
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- latitudes (magnetic rigidity greater than 5.4 Bev). These facts conf
_tion of a genetic relationship between exces
of 200-400 km and primary cosmic radiation. Using mirror points at heights of
about 350-370 km, it was possible to determine the lifetime of the particies nf the
artificial radiation belt as approximately 3 months. For orbits of 210369 i the
dose caused by the artificial radiation belt 20 days after its formation was almost
3 times as large as the dose caused by cosmic radiation in the natural belts, The
‘dependence of the mean daily intensity caused by the raciation belts on height was
determined. In an orbit of 207-407 km this intensity was 5.6 {imes as Farge as in
an orbit of 209-301 km. The contribution to the dose by the radiation belts for
satellites with an apogee of 400 kn secomes equal to the dose caused by cosmie radi-
ation. A table in the original article lists the characteristics of the radige
metric apparatus carried aboard the “Cosmos'' satellites; another table lists the 15
satellites and spaceships and the absorbed dose measured by each. “'The authors ex-
press thanks to S. 7. Papkov, Yu. V. Trigubov, 0. I. Savun, A. F, Tupikin and L. A,
Smirnov for participation in developing the apparatus and making the experiments

and to Prof. N. L. Grigorov for participation in discussion of the resuits'  (riy.
art, has; 2 figures, 2 tables, and 9 formulas,

ASSOCIATION: none

‘irm the assump=
s cosmic radiation recorded at heights
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S/0293/64/002/001/0136/0146

AUTHOR:  Vernov, S. N.; Savenko, I. A.; Shavrin, P. |.; Nesterov, V. Ye.

»
Pisarenko, N. F.; Tel'tsov, M. V.; Pervaya, T. i.; Yerofeyeva, V. N. ’

TITLE: Some results of radiometric measurements atfeights of 200400 km during
1960-1963

- SOURCE: Kosmicheskiye issledovaniya, v. 2, no. 1, 1964, 136-iké

"TOPIC TAGS: artificial satellite, radiation dose, radiation belt, cosmic radia-
tion, cosmic ray, solar activity cycle, artificial radiation belt, space flight,
astronaut

ABSTRACT: Measurements made by 15 satellites and spaceships {the secand and third
spaceships, satellites of the "Cosmos' series, and '"Wostok'' spaceship.) dur

period from August 1960 through June 1963 at heights of 175-435 i .

determine the daily values of the raciation dose for various flight
these doses were 10-55 mrad/day and are not dangerous fo- asztion
shielding of the ship is denser than 3-5 g/em®, AL the time of wmeasur
Aoril 1962 and June 1963 it was found that there was an incroase b
in the intensity of cosmic radiation in the high latitudes where ¢

18

e magnelic Ie}l"

dity d?e 3not,‘ exceed 5. Bev., There was no increase of intensity in the squatorial

~
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L 18492-63
NZCESSTON NR: AP3007348 -z

N -
higher than the levels found by the second and third Sovict space-
ships and by Cosmos 4 (26-29 April 1962); this differeace was at- |
tributed to the U,S. thermonuclear test over Johnston Island on
9 July 1962, The mean daily dose as recorded by Cosmos 7 was i
45 mrad, which was not cqnsidered sufficlent justification for ‘ £
postponement of the planned Vostok 3 and 4 flights. "The authors D

thank 5, F. Papkov, A, F, Tupikin, and L, A, Smirnov for their !
! ) F

assistance in carrying out the experiment." Orig. art, has: 2
figures.

ASSOCIATION: none
SUBMITTED: O05Mayé63 DATE ACO: 210ct63 ENCL: 00

SUR CODE: AS, SD NO REF 507: 008 OTHER: 0900
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L 1849263
ACCESSION NR: AP3007348 @,

counter of identical type but with the erystal protected by a layer
of only 2 mg/cm2 over 30% of its total solid angle and the rest of
its surface completely shielded. In both the scintillation counters
the crystals were 30 mm in diameter and 20 mm high. The first scin
tillation counter was placed together with the geiger counters in |
a common package inside the satellite, and the second was mounted
in a package fixed to the external surface, The crystal counters
recorded both particle count and cumulative enerpy levels above

a fixed threshold. When gamma quanta played an important role, a
comparison of geigar and scintillation counts made analysis of the
radiation spectrum possible; thke ratio of integral photocurrent to
the pulse count gave the average energy yield for one crystal-
recorded particle., Both geiger counterxs operated one common

scaler system whose output was continuously telemetered, Data

from all counters was also storable in a 100-min capacity memory
which was interrorated at 40-sec and 2-min intervals from carth.
Preflight calibration was made against a cs!37 source. Analysis

of the data showed that radiatlon intensity in the 210- to 370~km
region registered by Cosmos 7 in late July 1962 was considerably

Card 2/_3 e

B
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Pb-4 TT/AR/GW/K . 5/0293/63/001/001/0172/0175
ACCESSION NR: AP3007348
AJTHOR: Savenko, I. A,; Shavrin, P, I.; Nesterov, V., Ye.; //5/
pisarenko, N. F.; Tel'tsov, M. V. e )0

Y
THTLE ¢ Qggmig_radiatigg§condition@ on the eve of the f{lipght of
shaceships "Vostok 3" and "Vostok 4" p/
—\Y \

SOURCE: Kosmicheskiye issledovaniya, V. 1, no. 1, 1963, 172-175

TOPIC TAGS: cosmic radiation, space satellite, spaceship, seiger
counter, scintlllation counter, radiometric measurement, radio-

metric equipment

ABSTRACT: The follewing identical equippent was carried on board
Suviet satrlli:es Cosmos 4Vand Cosmos 7Vto measure Lgﬁiatioﬂ”con-

¢ tions nlong :he routes of th proposed Vostok 3 and Vostok 4

f {ghts: ) gpoiger counters\type §I5~5;02) aVscintillation )
____counter zonsis:ing of an TFLU ghotomultiplier and a CsI{Tl) seusing

crystal, the latter completely surrounded by a retarding layer of

more than 3 g/cm2 (material not specified]; 3) another scintillatior

Card 1/3
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en OUT westorn and 60 eachern longitude the equator of cosmic
e, d 13 aa ) o [ ) - ) .
liztion lies north of the LneoLeu¢0u1 gine curve. The ,eneral trend of

L 3]
Yhe lines of equal cognle vadiation intensity correcponds in wencral bo
b2 distribution of magnetic rigidity. There ave i fi,ures ,nd 2 tables
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Radiation studies during the flignis 12 /5102

boundaries of this belt were determined more scourately oy the
orb*tlng Soviet spaceship. 1t 1€ nours alfter iae chromospnere [lare
1358 nad sanished but shill 2 few hours before the waynebic
‘drtlcle intensity increas ed. e electron suectrum
uter rqdlahlor selt does notb rnunge quen at an altitude of
, 000 Pm, nor d]u the muunet;C m wiich oceurred during bhe
the third Soviet spaceship have any qubgtantinl effect on ine
diation belt. Ixcept tor a few percent, the praton intensity of
radiation belt remained constant during the three veeks' %
ra Soviet satellite. Une increased rvadistion intensitby over
7ne Sranilian snomaly, ouserved on hoard of she second spucesniy at an
1Taibude of 520 km, wad dne to bhe inner padintion hell. Tn Ahio anonoaly
nroton comnonent ol Liie innv“ padiation bell iu urudumjnuwh ad il
araelic latitudes. The porbion of A-rays ancr cunes with increasing
5 zone of lower broms siranlung intensity 'rpd¢kuc” ihe outer
e Laner poctiation weth, Thia wone is pfﬂ‘ﬁiuu,lj At s in bthe
ion of tue orewillan anowaLly. the equator ol coumbe gnyn duhvrminwd
yy the second and the third Sovied spaceship Trese sbles remobely w sine
curve running between 119 of northern and 119 of uout“orn labitude.
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L
7,420
AUTIHORS vakulov, 2. V. Yernov, . 1., Gorchakov, fe. v,, nLopachev

’ b ) b ¥ & ?
fa. I., liesterov, V. Ye., sikolayev, A. G., Pisars

K. 7., Savenko, T. 4., Chudakov, &. Ye., and Shavrin, 2e L

DTOLE nadiation studies Juring bhe flipnts of sobellibes,
spaceshins and rockess : ,
pERI0DIcaL:  Akademlya nauk 383R. Tyvestiya. Seriya

v. 26, no. 6, 1962, 756-781

pEre This report desls with radiation seagurements made 0F the second
snd the third soviet spacesnip, by the rocket launched toward the Venus
on February 12, 1961, and by the third Soviet cartn satellite

(suzust 15, 1358). ‘The gpaceships were equipped with gscintillation
counters, &8 dincharpe counbers and elements for gtoring daba fhrough
oA nours. e norbhern and soutlicrn zones of increascd radiatbion
intensity are andoubtedly linked by the lines of force of boo paomagnelic
field. The inereased radiation intensity is due to electrons of the
outer radiation belt, slowed down in the jocked of the spaceship. The

Card 1/3
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s/203/62/002/001/003/019
1023/1223%
Earth's radiatlon boelis,..
ST ' Frr oo T4 » counts s 5
of the photomultipller from 3 to la S iec’ ana the enerygy dis-
ﬁ 7 av
sipation incrensed from 7.5x10° to 3.7x107 emZ sac s when passing
pad Lat fon balty the counting rate increnaed conslderably, firaphs
haged on data from spaco-ship 2 and 3 are glven., The geographlcal
distributlon of the radiation intensity as measured by the
goinillntion counter ls also presented in a graphlcal form, "he
radiation intensity in the outer belt as measured by space-shlp 2
1s on the overage 2.2 times higher in the southern hemisphere
(aversge height 330km) than in the northern (aversage helght 320km)
The same ratio as measured by space-shlp 3 1s 4.4 (average helpght
in socuthern herlsphers - 235km, in the northern - 185km). Therse
were variations in ths geographical distribution of the belts
between the two flights, The proton flux decreased between the
two flighta. There are 6 fignrea and 2 tables.

ASSOCIATION: Moskovsikiy gosudarstvennyy universitet im. WM.V.
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AUTHORS Vernov, .., “avenko,I.A., Shavrin,P,I., Nestorov,V.Ys,
and ?lsarsnio, U.F, ‘

TITLE Farth's rndlatlon boelts at 180-250km helght

TUMIIDICAL: Geommgnotlzm 1 Aeronomlya, v.2, no.l, 1962, 41-47

54T The distribution ~f cosmlc rays and radlation bhelts st the

nelpnt of 307-330%m vers obtained by the second Soviet cosnic

sotellites The third cosmle spaca=-shlp, launchsd on December 1,

19602 with a perigee of 187km, anogoe of 250km and an inclination

of 659 measured the Intensity and geographical posltion of the
radiation belts in the halzht range 180-250km., The apparstuas ‘
consisted of a Nal(T1l) crvatal (a cylinder of l4mm helght and - -
30mm diameter) with a photorultinller and a gas counters The ’
crvstal counted all pnrticles above 20kev and measured the total

enerpy disslpation in it. The countling rates Increass from the

equator to higher latlitudes: of the counter from 0.8 to 3.2 counts |

cme gec

card 1/3
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Radiation belts of the e rth...

Comparison with the . ondings os the secoud orbitbal spaceship shows
that in the hish radioticn-intensity region in the Sonthern Atlan-
tic the bremgstrahlung intensity has incrensed with the 100 km
decrease in altitude and the entire region appears to have chifted
to the north-west. This @ noilous behovior may be due to either
the mhmetic storm of November 30 and December 1, 1960, or to some
rew phenomenon on the inner boundiry of the radintion belts. “he
nvernse bremsstrohlung enery Jor the ouber-belt electrons in

i, #'2'10? eVy the corresponding electron flux is 24107 particles
em=2 sec~+. The redistion over the Brazilion megnetic anomaly i
due to the protons of the inner rodiation belt; the particle count
in this region (Gei ey counters) drops from 10 particles ,cm=¢
ssec=l at h=320 km {orbitl ship II) to 2 particles vem=2 L, sec~l
at hw220 km (orbital ship 1I1I). There are 6 figures and 2 tables,

SUBMITEZED, September 12, 1961
Ward 2/2
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AUTHOMS s Vernov, S.lle, Suvenko, I1.A., Shavring Fole,
Neuterav, Y.a., »nd Pigarenko, NoFs
TITLE: {adintinng helts ol the earth at altitudes from
180 to ¢50 km
SOURCE: Akademiya nouk s33R. Iskusstvermyye gpubniki
7emli. no.lj. 10SCOW, 1962, 67-T4
TEAT: sgauming identicnl ~ltitude dependence of the

radistion intensity ip the northern and -the southern hemispheres,
it ic shown trom mens renents mede on the third orbital space ship
on December 1, 1960 (orbital d-tas perigee 187 km, apogee 265 km,
ifclinntion 65°) that the radigtion intensity in the outer belt
decreases by a frctor of 2 between h = 235 xm nnd h = 185 km.

Card 1/2
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' D408/0301

ced in chromospheric bursts, can present a radiation’ .
ata on cosuic-radiation busts during 1958-1959 are

: ematic forecasts of solar bursts accompanied Dy the
of cosmic radiation are very important for the prevention
to radiation hazard. Such a method of forecasting coul
_ of gamma radiation on the gpace ship. If the theor;y
gin - ecosmic radiation, developed by V.F. Shabanskiy and/
A, vernyy is true, then any appearance of cosmic radiation at .
‘the moment of solar bursts ought to be accompanied by the emission |
of gamma radiation, Summing up, the ‘absorbed dose-rate is strongly |
he inclination of the orbit, the flight altitude and |
of the space ship's protection. There are 10 figures

OL - gammi
dependent on t
‘the thickne
and 3 tab

s e o etk oo e S AT R P i 47T

1 . Sy i o AR e B S o s Oty
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, v D405/D301 1
reofrep _c‘,istribution _and the magnitude of
stermined, = These results were
; g of scintillation an
the determinationjof.t,;
energy ofrthn»partieles’Eﬂd‘to,measure the absorbed !
3 ugdr ‘ +h 24 hour storafe capacity it
ble to conduct these measurements around the entire globe.
_ge"abSQrbedjdose~ra€e was 8.5 and 8.3 mrad/day for the
2¢O d Third Space Ships respectively; the absorbed dose-rate
iﬁsiﬂe*th@fspace ships varied setween 0.3% and 0.7 mrad, depending
'ﬁhe;ppﬁition;cf the orbit with respect to the radiation belts.
- oupd;that,tha proton fluxes of the internal belt in the re-
£ the Brazilian anomaly may give & substantial contribution
e-rate. The average dosa-rate of 8.5 and 8.3% mrad/day is
to‘astronauts. At 320 km the absorbed dose-rate was
The presence of primary cosmic radiation at high alti-
_ad'to_some~speciﬁic;~thwugh TATe, wiological effects
¢ e of flights of not
y solar cosmic

vs‘:-:-l-,u
, absorbed dose-rates
obtained by meahs of radiometric
ige This !

"y

by using memory devices with |

4 et sea level. Ia the ca
itudes of 200~300 I, onl
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Néaterov,'V.Ye., Pisarenko, N.F., Savenko, I.A. and =
"qnizing padiations at altitudes of 180-340 lam and N
‘the radiation hazard to manned space flight ;

'ﬁ,~,P:oblemy-kosmicheskdy biologii. v. 2. Ed. by N. Sisé&
T z%gan end V, Yazdovskiy, Moscow, Izd-vo AN SSSR, 1962,
- 170-190 o |

' .'The experiments, conducted on the Second and Third
hip yielded the following new r¢sults: An external radiation
‘the Earth was detected at an altitude of 180-320 km; its
ies were delimited at all longitudes. The dependence of the
ty on longitude was established for the external radiation
selt, hgﬁinténaityvincréasing sharply in the South Atiantic and in
other regions. A lowering of the internal radiation belt to 230~ .

320 km was observed in the region of the Brazilian magnetic anomaly.
distribution of cosmic;:adiatiqn,around,the globe was measured.
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"Investigations of Rediation During Flights of Satellites, Space
Vehicles, and Rockets."

Soviet Papers Presented at Plenary Meetings of Committee on Space Resenrch
(COSPAR) and Third Internationel Space Sumposium, Weshington, D. C.,
23 Apr - 9 May 62.
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AUTHORS Vernov, 8. N., Corresponding Member of the AD USSHt, odavenico,
1. A., Shavrin, P. I., Hesterov, ¥V Ye.. and Pisarunko, Lo ¥

TLTLE: GQuter radiation helt of the Farth at 420 ke altitude
PERIODICAL: Akademiya nauk Sobl.  boldady. v 140, no. 4, 1o, Y Y

TEXT: The second Soviet satellite whose orbit wag at an altitude of 307 -
339 km had an automatic storage system which enazbled it to measure contin- [
uously the radiation intensity in latitudes of _t650,. The scintilluticn
counter consisted of G3y-16(F w-16) photomultiplier and a wal(Tl) crystalk
The energy threshold of this gounter way 29 keve An CTC-5(6MTi-5) Guiger
counter was also used. Weasurements showed ihat the counting rate ol the
scintillation counter, from the ¢quator to latitudes of +4u - 50Y, increased

from 3 - 5 pulscs/cmz"»sec to 10 ~ 12 pulses/cmaosec In latitudes from
+50° to +65%, the counting rate increased to ¢0 - 600 pulses/em<-sec in
most cases. The authors assume that this increase 1ln X-ray intensity 1is
caugsed by particles of the radiaticn belt of the Barth. To prove this

Card 1/2 i
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Equator of cosmic rays according... B3/ EG

radar stations on the earth. The diurnal mew:ry made it possible to

measure the latitude dependence of primaty ccsmie radiation each time

tne satellite crossed the equator. Since on targe degrees of iatitudes S
the uypaceship often passed the radiation teli only experimental points v
for degrees of latitude below 40° were used Jr. order to obtain the em-

pirical formula. The esquator of cosmic reys cotained was compared with

that calculated by J. J. Quenby and W. R. devber (Ref, 7: Phil. lMag.,

4., 99, 1959) by taking account of & dipole avy & aondipoie component of

the geomagnetic field and also with the equi’’ T calouilated by P. J.
Keliog and M. Schwartz (Ref. 8: Nuovo Chim.., 1. 760, 1959) in octupole
approximation. This comparison showed good ajreement within the measure-
rent accuracy limits. The authors thank S. ¥ Vernov, M. L, Grigorov and
1. P. Ivanenko for discussion of the results. Thers are ! figure and 8
references: 1 Soviet and 7 non-Soviet. The three most important re-
ferences to the English-language publications read as follows: J. R.
Storey., Phys. Rev., 117, 297, 19593 i, A. Pomerantz ¥. R, Potnis, 4. 3.
Sandsrom., J. Geophys. Res., 65, %539, ©a9h0y 7. 1. Cuenby, “M.R.Webber,Phil,
Mage, 4, 90, 1959.

SUBATITTED: June 7, 1961
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Equator of ocosmic rays sccerding to data of the second
Soviet qpaoeship

Zhurnal eksperimental 'noy { teoreticheskoy fiziki, v. 41,
no. 3(9), 1961, 985 - 986

~ux7: The use of earth satellites for detersining the eguetol of cosmic
rays {rom which the siructure of the geomagns tic field can ©# deternined
and which permits the checking of the correctness of the sneoretical and
empirical approximation of this field offere & geries of advantages over
the measurements made on the earth. Thus, the equator of cosmic rays

and especially ite effect on the geophysical phenomena 6N be accurately
gtudied. The second spaceship also contained 8 gar-discharge counter
whose pulses were fed to a rate meter which was automatically 1nterroge=
ted by a diurnal storage gystem every third minute. Upon comnand from
+ne earth the information stored by this sysiem was transmitted to the

Card 1/&/
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iing to bl . of the third
The equator of cosmic rays according to uﬂi dat? jgouygjdyip“g
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Soviet satellite vehicle, Geomage 1 . i g

161,

1. Moskovskiy gosuderstvennyy universitet imeni Lomonosovi,
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The cosmic-ray eguator ... s/560/61/000/011/0C4/012
E032/E514

P.J.Kellogg and M. Schwartz (Ref.b: Nuovo cimento, 13,761,1959).
There are 5 figurcs,

SUBMITTED: June 27, 1961

Eig.i.Legend

1 - Average results for the second spaceship (Gelger connter)
and the third spaceship (Gejgor and scintillation counters),’

2 - Experimental results at sea level as reported in fhe
1lit«rature,

3 - experimental aeroplane measurements as reported in the
literature,
4 - equator computed on the basis of the dipole approximation of
the geomagnetic field,
- Quenby and Webber's calculations {Ref.7),

5 4
6 - Kellogg and Schwartz's calculations (Ref.8),
7 - zero-inclination equator for the spoch 1955.
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150 g cm_d,as described by $. F. Papkov ot al. (Retoz: Tskusst
vennyye sputniki Zemli, No.9, Tzd-vo AN 853R, 19061, p.7u). Pulsues
from the counters were Lod into scaling circuits which woere
saupled at intervals of % min by a wemory device with a capneaty
of 24 hours. In this way ib was possible to measnre the ot tde
dependence of the intensity of cosmic radiation for each transit
across the equator, It is noted that the cosmic-ray intensity
measured by the STS-5 cognter in the polar regions ang ot the
enuator (3 particles cm™® sec”* and 0.7 narticles cm “ -1
respectively) 1s in eXcess of the published values for
intensity (Ref.3: A.N.Charakhch'yan and T.N.Chavakhali! yan, FATSOR SO
35, 1080, 1958). An analoygous effect was observed irom thoe secoid
cosmic spaceship. The discrepancy may be due (among otiier things
to secondary radiation produced in the envelone of the spacesiip.
Fig.5 shows the position of the cosmic-ray equator obtarned by
averaging the data obtained with the sccond and third svaceships,
It follows from this [igure that the cosmlc-ray cqguatar at
altitudes of 200 to 300 lkm is in satisfactory agrecment vl the
equator computed by J.J.Quénby and W.R. Webber (Ref. Phitlos.tag. .
4, 90, 1959)and the octupole-approximation calculati

7
ions of
Card 2/
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AUTHORS: Savenko, I.A., Nesterov, V.Ye., Pavrin, ?.I, and
Pisarenko, N oo

TITLE: The cosmic-ray cquatlor acvcording Lo the dita
obtained with the third Soviet spacesitin

SOURCE: Akademiva naulk 5551, Iskusstvennyiu sputnilii Zeal i, fﬂ
no.ll, Moscow, 19b1. Rezul'raty nauvchnyih W
issledovaniy, provedennykh vo vrenya poletov vioroge
i tret'yego kosmicheskikh korabley-sputaikov, 50=50

TEXT: It is pointed out that the usc of satellites in

determination of the cosmic-ray equator, i.e. the geogranhical
pesition of the line of minimum intensity of primary cosmic rays,
has many advantages over terrestrial measurements, In a provious
paper the authors reported the determination of 22 points on this
equator with the aid of the second cosmic Soviet spuceskip(in
only 20 hoursl. The apparatus mounted on the third spaceship
included a gas-discharge halogen OS5 (808=5) counter and a

scintillation counter (NaI:T1). Tane counters were placed inside
the spaceship and were surrounded by a screen of between 5 and
Card{;ﬁ%
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Cosmic-ray equator... D299/D302

references. The 4 most recent references to the English-
language publications read as follows: J. R, Storey, thys Rev.,
11%, 297, 1959; M. A. Pomerartz, V. R. Potnis, A. E. Sandsrom,

7. Geophys. Res., 65, 3539, 19605 J. J. quenby, W. R. Webber,
Phil. Mag.. 4, 90, 19%9; T. J. Kellogg, M. Schwartz, Nuovo
cimento, 13. 761, 1959,

card 3/3
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Cosmic-ray equator. ..

physical phenomena on its position.
necessary to introduce
variation corrections.,

teiemetering apparatus.,
the latitud dependence of
jntersection of the equator.
pirical fornula describing the

primary
In

Twenty-two latitude curves,
of the geographical equator,

cosmic radiation).
incompatible with
obtained equator 1s in

and Schwartz. There are 1
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contained a Geiger counter, &n autonomous
The memory device permitted measuring
cosmic radiation
processing the data, the em-
latitude dependence wag coi-
structed only from experimental points for latitudes below 40"
nbtained from
were used to determine the pesition
of the minima of cosmic-Tay intensity
The obtained equa
a dipole model of the geomagnelic field.
good agreement with that caiculuated by
Quenby and Weber. as well as with that calculated by Kellogy
figure and 8 non-Soviet-blee

£

R
8/560/61/000/010/006/016
D299/D302

Thereby, it 1s nc¢ longer

barometric temperature and temporal-
The equipment of the ond Soviet Sputnik

menory-device, and

at each
various intersections
{i.e., the equator of

tor of cosmic radiation 1s
The
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s 10 (180633063708 FEUS = _
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7 2u00 D299/D302

AUTHORS sgvenko, I. A., Shavrin, P. I., Nesterov. V.
Ye., and Pisarenko, N F. A '

TITLEs Cosmic-ray equator from data obtained by meene
of the 2nd Scviet Sputnik

SOURCE: Akademiya nauk SOSR- Tskusstvennyye sputnikil
zemli, no. 10, Moscow. 1961, 45-47

TEXT: The use of artificial satellites for determining the

equator of cosmic radiation has the following advantages OVer
terrestrial investigations: (1) many intersections of the equa-

tor at various points during & conparatively short period and

(2) direct recording of the primary component of cosmic radia- ‘
tion--hence, the possibility of a detailed study of the equator /
of cosmic radiation at various moments of time, and, in particu-
lar, the possibility of studying the effect of various geo-

Gard(iZ%)
e S
E
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outer radiation belt of... D2Y9/D302

more likely than the neutron hypothesis of electron origin.
Abstracter's note: The designation "Van Allen Belt" is not

Used at all in the Russian text, / There are 2 figures, 2

tables and 5 references: 2 Soviet-bloc and 3 non-Soviet-bloc. %

The references to the Inglish-language publications read as

follows: E. H, Vestine, W. L. Sibley, Planet Space Scicy iy

285, 1959; J. Bo Cladis, A, J. Dessler; J. Geophys. Res., 66,

343, 19613 J. Ao Welch, W A, Whitaker, J. Geophys. Res.. 64,

909, 1959

SUBMITTED: May 23, 1961
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counters were compared.
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Quter radiation belt of..:

in question is gamma-rad
100 = 300 kev. The mean energy
arising in the single crystal by interaction with the gamma-

of 107 ev, The clear connection be-
d intensity in the Northern and
Southern Hemispheres and the nature of the radiation and its

radiation, is of the order
tween the zones of increuse

to electrons of the outer radi
relation was observed bet
the magnetic fieldo This

under consideration comp

33306
8/560/61/000/010/004/016
D299/D302

of the radiation, the readings of the gcintillation- and Geliger-
Hence, it was found that the radiation
jation with energies of the order of

of the secondary electrons.

energy are proof that the recorded increase in intensity is due
ation belt. In general, no direct
sweernn the intensity and the strength of
is apparently due to the short life-
time of electrons of the outer rediation belt at the altitudes
ared to the drift-time around the earth.
An estimate of the 1ifetime of electrons with E = 300 kev

yielded the value of 106 - 108
local acceleration of electrons within the geomagnetic field 1s

sec.; hence, the hypothesis of

P 3 i
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5/560/61/000/010/004/016
Outer radiation belt of... D299/D302

latitudes of * 65°., The scintillation counter consisted of a
cylindricel Nad(T1)-single crystal and of the photomultiplier

Gy il (FEU-16). The Geiger counter wap of type ST (8T15-5)
which is a halide-counter. A figure shows the radiation inten-

gity recorded by means of the scintillation counter at various %
points of the globe, It was proved that the gharp increase in ‘
counting rate, which could not be explained by the latitude

effect, is due to the radiation belts of the earth; this was

done by enalyzing the connection between the regions of in-

ereased intensity in the Northern and Southern Hemispheres, by
studying the connection between these regions and the earth's
nagnetic field, as well as the conpcsition and energy of the
radiation. Thus, the zones of increased radiation in the Nor~

thern Hemisphere are related to those in the Southern Humisphere

by the lines of torce of the geomagnetic tield which deternines

the position of the radiation belt at an altitude of %20 km,

In order to determine the composition and to estimate the energy

Card 2/4
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AUTHORS: Vernov, 5. N., Sgvenko, I. A., Shavrin, F. I<,
NesterovlwinXETl“and Pisarenko, N. F.
TITLE: outer radiation belt of the carsh at 320 km
altitude
SOURCE: Akademiya nauk SSSK- Igkusstvennyye sputniki

7emli, no. 10, Moscow, 1961, 34~39

TEXT: The investigations carried out by means of the 2nd
and 3rd Soviet artificial satellites indicated the existence of
an outer radiation belt, sharply delimited by the high-latitude
region. The scintillation- and Geiger-counters on board the
ond Soviet Sputnik permitted a detailed study of the outer radi-
ation belt in the vicinity of the earth and its delimitation as
a function of longitude. The autonomous memory-device on board
the Sputnik yielded continuous data on radiation intensity at
altitudes of 306 - 339 km over the entire terrestrial globe for

card(1/4
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Report presented at the International Conference ob Cosid y
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and Earth Storm, L-15 8ep 61, Kyoto, Japan.
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Detection of Slow Jeutrons by y-capbure Hods
Measuring the Humidity o

Method

Card 2/3
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admium dhen

$ the Seil and Bortn ¢f the Neutron

plate) to determine the thermali r.oubtron density at the place
of measurement. This is possible because the cadmium ratio is
proportional to the thermal neuton density. The results ob-
tained by the field test were ~enpared with those obtained by
mearg of a boron proportiona) ~auather SNM-5 and 8 gpecial
radiometer (tubss: SKoP for ratheds ¢a%jawer, amplifier, dis-
criminator; tubes: MTKr-20 0 « - .em'. The results obtained
show satisfactory agreemen’. e fraciion of the y-radiation
originating immediately f=af e PoeBeoLOUTSE B00 af ter
gcattering was determined by copusiag the Po-3c-source by &
.
Cs])7~source of equax intenstty 2cd thos measuring direct and
gcattered radiation. The peasuring results hitherto obtained
ghow that n-n- and ney-~coTe sampling shpuld be carried out when-
ever it is intended Yo check the wurridity of sandy and loamy soil
and ground by means of the neutrun method. The results ob-
tained were discussed with Yz. . Petrov. 0. 1.Fedodeyeva
and V. P, Tzmaylov took part in measuremente. There are
45 figures and 4 references,

CIA-RDP86-00513R001136700032-6
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AUTHORS: Yemel 'yanov, ¥, A., Nesterov, V. 2,

e = N

TITLE: Tetection of Slow Neutrons by y-tapture Rediation of
Cadmium When Measuring the Humid’ty of the S0il and Barth
by Means of the Neutron Method (DetektitovaniyE'medlennykh

neytronev po gzakhvatnomy ywizlucheniyu kadniys pri izmere-
aniyakh vlazhnosti pochv 1 gruntov neytronnym metodom)

PERIODICAL:  Atomnaya energiya, 1959« Vol 6, Fr 5, PP 513 = 579 (USSR)

ABSTRACT: oylindrical holes of different depths &re drilled into each
end of s lead cylinder (dimmeter 4C mn, height 210 mm)s Into
one of the two holes (dep*h 50 e} a D,,..Be-neutron source

(10106 neutrons/sec) 1g ingertes. Into the other a halogen
tube oounter of the type STE-1 oT 3755, whish can be screened
off by means of a cadmium plate of n,5 mm thickness, is in-
gerted. Between the two internal ends »f the holes 50 mm of
lead are ieft, The pulaes coming from the tube counter are
recorded by means of a battery ~adiomater (a reducer with
tyratrons is connected). If the measturing head described is
jnserted into & borehole. it ie possible, from the intensity
Card 1/3 of the y-radiation (mensured both with und without cadmium
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ED FOR RELEASE: 12/02/11: CIA-RDP86-00513R001136700032-6




SOV/170-59-6-4/20

Absolute Measurements of 8011 and Ground Denuity hy the ganmascopic Method

nl, ~ l’z,!
P A

Howaver, undoer £ield oonditiona, "good goometry" of experimente 0an
not be aohieved, snd in "“poor geometry" which actually takes place,
goattered and nultiply-soattered gamma-guenta pit a detector. Two

pethoda of allowance for these moattered
the following resesrchers partioipated i

Ncaal', D.Ye Pol'shin, I.1. herkesov Rof 21
Kodoohigov [Ref &/, Vomooil /Ref 10-12/ Perone

mothods are foun unsatisfactory by the aut
way, namely to prevent the regording of soe
of ueing sointillation oounters instead of G

quanta were proposed and
their applicationi 5.1,

, Yur'yev and

kiy /Fef 13/, Both
her who proposed another
ttered radiation by means
#iger-Muller counters

an deteotors of gamma-radiaticn. The author exporimented in 1957
and 1958 with a speotrometric photomultiplier of the FEU-29 type

with aingle orystn&s of Na 7 {(T1) or Cs I (),
¢s =/T or Co 0 were used as gumma-radiation BOUTCHB,
al discriminator.

tion ocounter,

Discrimination was mede by means of an integr

used ae & geinti.la-

Attenuation curves obtained are presented in Figure 1. The results

Card 2/3 were comparsd with those obtainad by the conveni.ini.
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AUTHOR: Nesterov, V.Yeo—
TITLE: Absolute Measurements of 5011 and Ground Density by the Gammasconic

, Msthod

PERIODICAL: Inzhenerno-fizicheskiy zhurnal, 1959, Nr 6, pp 28-3H QUS&R?

ABSTRACT: The use of the gamma-beam (gammaac0pic) mathod for determination of
density of scils and grounds in their natural state makes this
method more convenient and speedy than the conventional method of

weighing the samples taken out of a soil under investigation. Th=
gammascopic method is based on the exponential law of attenuation

of a parallel beam of gamma—radiation which passed through an ab-

gorbing layer whose density is to be determined:

I = Ioe-/‘?x

where I and 1, are intensities of the attenuated and initial beams

of gamma-radiation respectively, Ay is mess attenuation factor, which

1s approximately the same for light elements with exception of

hydrogen} P is density of the medium, and x is the vhickness sf the

layer. The value of density can be determined, provided that/a,and
Card 1/ 3 1 are known, by measuring I and I according to the formula:

Al
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Pernanents Irra:

Distance N
from the in in ¢ ; nenth
source in

n

, T 3
5 ’ 2 ! (..07)
10 2 b 2,10

50 1,007 ' 7.70

100 2,407¢ 6,107 2.10°

Mers are | fiouwre and 7 heblaes

SUBMITTED: larch 24. 908
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